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Ceramic Instrument 



Description 



The present invention relates to a rotating instrument according to the preamble of the main 
claim. 

In detail, the present invention relates to a rotating instrument comprising a shaft and a 
working member which is secured to the shaft or can detachably be secured thereto. 

The prior art shows rotating instruments, e.g. dental instruments, drills, surgical saw blades, 
or the like, which are made from metallic materials. Depending on the respective field of 
application and the configuration of the rotating instrument, it may tum out to be 
disadvantageous that metallic wear residues occur in the microrange and are 
disadvantageous during care or in the later healing process. 

The known instruments are e.g. used in the dental field during generation of bone cavities, 
during treatment of bones or, quite generally, during insertion of implants. 

JP 05309102 A shows a dental instrument with a metallic shaft and a ceramic working 
member. The ceramic working member is here covered with diamond particles which form 
the cutting edges needed for treatment. 

It is the object of the present invention to provide a rotating instrument of the above- 
mentioned type which while being of a simple construction and producible in an easy and 
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inexpensive way avoids the drawbacks of the prior art and, in particular, has no 
objectionable influence on the metallic materials. 

According to the invention this object is achieved by the features of the main claim; the 
subclaims show further advantageous designs of the invention. 

According to the invention it is thus intended that at least part of the working member of the 
instrument is made from a ceramic material and has a surface roughness of 0.5 |jm to 6 
|jm. Preferably, the surface roughness may be in the range of 1 |jm to 2 pm. 

The rotating instrument according to the invention is characterized by a number of 
considerable advantages. Due to the manufacture of the working member or at least a part 
thereof from a ceramic material, no problems will arise with respect to metallic wear or 
metallic residues. Furthermore, any influence on the patient due to direct metallic contact 
can be excluded. 

A further advantage is e.g. also achieved in the case of ceramic veneers in the dental field. 
Any optical impairment, as is e.g. found in metallic tools or instruments as a dark coloration, 
does also not arise because metallic wear is prevented. This yields a much better optical 
overall effect that decisively improves the subsequent treatment or subsequent working 
steps. 

The surface roughness provided according to the invention considerably increases the 
strength in the case of very small dimensions of dental instruments or surgical instruments. 
In particular, the occurrence of microcracks, which would lead to breakage and thus to 
failure of the instrument, is reliably prevented. The rotating instruments of the invention are 
characterized by a maximum degree of strength despite their small dimensions and their 
small diameter. 

A further measure for increasing the stability and for reducing notch effects consists 
according to the invention in that all geometrically created form transitions of the ceramic 
part of the working member have at least radii of 0.01 mm to 5 mm. Preferably, the radii are 



such that they do not fall below 0.5 mm. This avoids all sharp-edged transitions, e.g. in the 
case of changes in diameter, during provision of chip flutes, or the like. The indicated radii 
may also refer to the blank (green compact) of the instruments of the invention, from which 
the finished instrument is then sintered or burnt. 

A further measure for enhancing the stability of the inventive instruments, which are 
operated at very high speeds as is e.g. standard in dental drills or the like, consists in 
providing a core reinforcement. This is created by reducing the depth of grooves or cuts 
from the free end of the working member to the opposite area of the working member 
adjoining the shaft. This core reinforcement which thus forms an imaginary spherical basic 
shape may e.g. increase at an angle of 0.25° to S** towards the shaft. A preferred value is in 
the range of I"*. 

To avoid the occurrence of microcracks, or the like, a microhardening of the structure of the 
surface of the ceramic part of the working member is intended. The bending strength of the 
instruments according to the invention can considerably be increased thereby. The 
microhardening process can be carried out by blasting the surface (by using particles). 

It may be of advantage for protection against wear or for improving the friction properties to 
provide the surface of the ceramic part of the working member with a hard layer. This layer 
may e.g. be a TIN layer or a DLC layer. 

The use of the ceramic instrument according to the invention is improved by a depth mark. 
This can be carried out by cut-in grooves which are rounded in the groove bottom (as 
mentioned above) or by applying a laser. During marking by means of a laser a complete 
blackening of the area of the ceramic surface to be marked is possible. Alternatively, it is 
also possible to apply a structure or a geometrical shape which need not be given a 
surrounding configuration and only creates the impression of a continuous blackening 
during rotation of the instrument. 

The depth mark may e.g. have a surface roughness in the range of 1 pm to 10 pm, a 
preferred range being 2 pm to 4 pm. 
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According to the invention it is possible to make the worl<ing member and the shaft from the 
ceramic material. It is possible to join individual ceramic components or also to form the 
rotating instrument in one piece. 

A further advantageous configuration of the invention is that the working member comprises 
a metallic carrier and at least one layer that is applied thereto and consists of the ceramic 
workpiece. Instead of the layer, it is also possible to provide an additional ceramic 
component. The connection may e.g. be established with the help of an adhesive, e.g. by 
means of a temperature-stable composite. 

To make the surface of the ceramic material without pores and to make it smooth, it is 
advantageous when the surface is ground or polished. 

According to the invention it is possible to provide the ceramic material with cutting edges 
and/or a toothing. It is e.g. possible to configure the instrument of the invention as a saw 
blade to carry out bone cuts, or the like. 

On the whole, the rotating instrument of the invention may be designed as a dental 
instrument, e.g. as a bone drill or the like. However, it is also possible to design said 
instrument as a pure grinding or separating tool, e.g. also as a saw blade. 

It has turned out to be particulariy advantageous when an aluminum oxide and/or a 
zirconium oxide is/are used as the ceramic material. Mixtures of said two oxides may also 
be of advantage (e.g. AI2O3 or Zr02). Such a mixed ceramic material has excellent 
properties with respect to the bending strength and toughness. A further variant consists in 
using zirconium oxide with tetragonal zirconium polycrystals. Such a ceramic material has 
an even finer grain and thus improved mechanical properties, particularly an increased 
breaking strength. An improved resistance to aging is accomplished with a corresponding 
AI2O3 doping. Such a material shows an excellent biocompatibility. 
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The instruments of the invention may also be provided with an internal cooling. A 
continuous drilled hole may e.g. serve this purpose, which hole preferably comprises a 
plurality of exit openings in the area of the working member of the instrument. 

The instrument according to the invention may e.g. be provided with two to three cutting 
edges, but it is also possible to provide only one cutting edge or a greater number of cutting 
edges, e.g. four to ten cutting edges. 

The toothing (pattern) or grinding of the cutting edges may also be varied. For instance, it is 
possible to provide a double toothing or cross toothing or a total of three toothings or 
grindings. 

The instrument of the invention may be designed as a drilling or milling instrument; the 
working member may be configured to be spherical, cylindrical, cylindrical-round, conical, 
conical-round, stepped or as a thread cutter. 

The present invention will now be explained with reference to embodiments taken in 
conjunction with the drawing, in which: 

Fig. 1 is a side view, partly in section, of a first embodiment of an instrument according to 
the invention in the form of a dental drill; 

Fig. 2 is a side view of a further embodiment of a dental instrument according to the 
invention, said instrument being configured in the form of a crown separator; 

Fig. 3 is a side view of a further embodiment of an instrument according to the invention, 
said instrument being configured as an implantology pilot drill; 

Fig. 4 is a simplified side view of a further embodiment of an instrument according to the 
invention in the form of a bone cutter; 

Fig. 5 is a side view of the instrument shown in Fig. 4, in an illustration turned by 90**; 
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Fig. 6 is a sectional view taken along line A-A of Fig. 5; 

Fig. 7 is a side view of an instrument formed as an implantology pilot drill; 

Fig. 8 is a front view of the instrument shown in Fig. 7; and 

Fig. 9 shows details Z of Fig. 7. 

The rotating instrument of the invention as shown in Fig. 1 is configured in the form of a 
drill. Said drill comprises a shaft 1 and a working member 2 which, as is customary with a 
drill, is provided with cutting edges. The working member 2 need not be illustrated or 
described in detail because such drills are already known from the prior art. 

According to the invention a bolt-like or mandrel-like carrier 3 is secured to the shaft 1 or 
integrally connected to the shaft 1 . The carrier 3 is arranged in a central recess of the 
working member 2 and thus surrounded by a layer 4 of a ceramic material. 

As shown by the detail views of Fig. 1 , the carrier 3 may e.g. have a hexagonal cross- 
section. It may also be provided with a round cross-section which is e.g. equipped with 
grooves or a thread. 

The shaft 1 and the carrier 3 may be made from steel, e.g. from RF steel. 

Figs. 2 and 3 show further embodiments of the rotating instruments of the invention, 
wherein the working member 2 is each time made from a ceramic material or provided with 
a layer of a ceramic material. The instrument shown in Fig. 2 Is configured in the form of a 
crown separator whereas the instrument shown in Fig. 3 represents an implantology pilot 
drill. 

Figs. 4 to 6 show an embodiment in which the instrument of the invention is configured in 
the form of a bone cutter. The working member 2 may be made integral with the shaft. 
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Furthermore, the working member 2 comprises crossing cuts or toothings, as shown in 
Figs. 4 and 5. The tip of the bone cutter shown in Figs. 4 and 5 has a clearance cut 10 
which may e.g. be lO"". Reference numeral 1 1 designates a tip angle which may e.g. be 
100°. The diameter In the area of the tip may e.g. be 1 .44 mm while the length of the 
working member 2 is 10 mm. The total length of the instrument is e.g. 44.5 mm. 

The further dimensions of the instrument may be as follows: 



Working partial length: 1-25 mm 

Working partial diameter: 1-25 mm 

Tip clearance cut: 0-40° 

Tip angle: 50-150° 

Clearance angle: 0°-70° 

Cutting angle: -10°-20° 

Twist: 0-80° 

Number of teeth: 1-20 



A cross toothing with a twist of 20° to 70° is also possible. Likewise, a transverse cut for 
optimizing the cutting behavior with a pitch of 0.5 of 2.0 mm Is also advantageous in a 
preferred development. 

Fig. 6 shows the possible angle once again. It shows, for instance, a clearance angle 12 of 
35°. A cutting angle 13 may e.g. be 0° (for better illustration the cutting angle 13 is drawn on 
an exaggerated scale). A wedge angle 14 is e.g. 50°. 

Figs. 7 to 9 show a further embodiment in which the instrument is configured in the form of 
an implantology pilot drill. This drill may e.g. have the following dimensions: 



Working partial length: 1-25 mm 

Working partial diameter: 1-8 mm 

Tip clearance cut: 0-40° 

Tip angle: 50-150° 
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Clearance angle: 
Cutting angle: 



0-60° 



0-20*^ 



Twist: 



0-60° 



Number of teeth: 



1-10 



Fig. 8 shows, for instance, a cutting angle 13 of 10° and a clearance angle 12 of 8°. 
Reference numeral 15 designates a clearance cut of the cutting edge which is e.g. 12° 
whereas reference numeral 16 shows a clearance cut of the cutting edge of 25°. 

The implantology pilot drill shown in Figs. 7 to 9 may be provided with one or several depth 
marks 17. As shown in Fig. 9, these may have different optical shapes. Detail Z1 shows a 
complete blackening, detail Z2 an inclined line mark, detail Z3 a cross mark whereas each 
of details Z4 and Z5 comprises parallel lines. Detail Z6 shows a variant with a point pattern. 

The above-described ceramic materials used according to the invention may have the 
following values: 

Hardness: 1200-1500 
Density: 5.4-6.1 
Bending strength: 1200-3000 

The invention is not limited to the illustrated embodiments. Rather, many alterations and 
modifications are possible within the scope of the invention. 

List of reference numerals 

1 shaft 

2 working member 

3 carrier 

4 layer 

10 clearance cut 

1 1 tip angle 
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12 clearance angle 

1 3 cutting angle 

14 wedge angle 

15 clearance cut 

16 clearance cut 

1 7 depth mark 



